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An object of the present invention is to provide an 
apparatus for OFDM demodulation establishing 
. symbol synchronization in such a manner as to 
minimize between-symbol interference even under 
the environment where multipath occurs, and a 
method therefor. An incoming signal is an OFDM 
signal including a transmission symbol structured by 
a valid symbol period and a guard interval, and a 
predetermined synchronization symbol is included in 
the OFDM signal for every transmission frame, and. 
A correlator 105 calculates how a signal generated 
by a synchronization symbol generator 106 and the 
OFDM signal are correlated to each other. A 
correlation calculator 107 then calculates a 
correlation therefrom. An integrator 108 integrates 
the calculated correlation by the guard interval. A 
timing determination device 109 determines symbol 
timing from the integrated correlation.; An FFT 
window generator 110 outputs operation timing for 
Fourier transform from the determined symbol 
timing. Based on the signal outputted from the FFT 
window generator 110, the apparatus for OFDM 
demodulation extracts a signal in the valid symbol 
period from the transmission symbol for 
demodulation. 



*< V° — —jZI 




Data supplied from the esp@cenet database — Worldwide 



http://v3.espacenetxonVp^^ 6/26/2009 



[5l]lnt.Cl 7 



[12] tit M*Mmm 

[21] 00119254.X 



H04J 11/00 

H04L 27/22 



[43]^?FB 2000^ 12J1 27 B 



[ll]a?F^ CN 1278127A 



[22]««H 2000.6.22 [21]*flM* 00119254. X 
[30]«fttt 

[32J1999. 6. 22 [33]JP [31J174984/1999 

[72]*WA a^r^ ffl^-fip 
MfflSH mJH«tife 



&*J®#^ 8 X {fc^ 23 ]5 ftTEHSSlt 16 M 



[57]»* 



^n^Mm%^\=fVi» ofdm *iBi*s 

WSo #Ate-§-£OFDM^-t,;t83:«KlO 5)#Hg# 
^7C^«(106)^W^-% OFDM^Wffi^^ 

miw&mfrtotoxmnfemjcfeBt ,fft 

(110)i^W»7C^Brf»Hl«SlH-^I^^,O 
FDM**l*««*FFT*»&#||lBtt©#,^a 




CN 

I 

00 

o 
o 



co 

CO 



ft m 



KAI»ftfi{|jcflAft OFDM ft^3KrjKillM OFDM Mift&W, ^fiEflE^. 

fi^oFDMft-^-, mfej&wmmmmwm&mM&i 

«*0T««#tttt«$H&, gfttfj* OFDM ffi^0MK£tttt£j£ffi ; 

2. *0&*iJH# 1 mmtfy OFDM jKftgK, ^^liJ^^Tt 

fctffc OFDM ft ^MiSM£3K#&#JE 
«2Wj*jKiS»lE«fW«^^J|fi6 0FDM^^^^6<j^^gp ; 

ttSftSftftttftiJjftJfttigg, fciEffii* OFDM ftf^^M^M^ 

IE#J#ne£ 0FDMfg-§-3t^fliM^^^ o 

3. JPtt^Ifi* 1 ffiBW OFDM MBS, ^IsI^SiTurt, 

«3£oFDM#-^ipm i oFimm^mmm i i ^jg§p : 

1 BK«&iSMffi-?J;* 1 OFDM tt^ftftft* i 



% i ffigffitt&rtfi, ^j^mMm i ofdm -is^jf 1 gi& 
Mmfi&MiE^&itex, #mm&ni ofdm^^t^^ 

&mm&n i H£*Ftt*itift7G£*r. «»j5f3*« i m«jinjR i ft 
«isj9fj£s i ft^^^n i guHgg. fejEffi&m i ofdm tireg* 

&f>mm 1 ^WlE^«^^f#IEW^^ 1 OFDMfs^BP^ 2 OFDM 
«0rifc» 2 jBiSttSiBttfireiijffi&g 2 OFDM ffi^ttffftjg 2 fH&Sp ; 

«««fj*» 2 ft&tMfrfbffl* 2 g^iH£, *jE0rj£g 2 OFDM 
^fi*ift?+lftjSt*^aiS f iM2 OFDM^i-tJI^EH 1 ^^; 

mm 2 oFDM<=^is^T^mnt^^. 

5. $nfe*Jg# 1 ffifeW OFDM M^^g. g#fiE£^, £f*HR#ffl. # 

6- iB^fiJ^^c 1 flrftft OFDM $iB$Sg, £#«E^, #fi$&#3|5, £1 

7- »ft*J5* 1 #ri$ltt OFDM M^^S, ffrttfttttt&ft 



&n^?mm$¥kKi&±&r±in^5?m ofdm tt^tt^KHin^tiffi 

8. *n&«|£* 1 flf&ift OFDM Mtflgg, drftfttt 
.9. iPft^J5*7^W.0FDMj|¥iH^a. £#fiE£^, 

^*e^sit^^, -ismAii-^n jc^ji a, q ) to*6*Ma. 

12. &&*Jg# 8#r5$lft OFDMJ&?tf!;gg, g«E£^, ^ffi^gig^ 

H. $PMJ|^ 8J^j$|fl OFDM$iE=£g, tfr&^AiiH: 
15. &&*J3l#3^i$|ftOFDM0i/|^g, ^#SE^^, ^mi^iJ^BP, 

is. -#^^^smffi^^e^^^^se^^^^g,j^^^ ofdm ^ 

^RftMiftM OFdUMiftmM, £ME£T, 

X*0r& OFDM#r-9«fi 1 «MiH-2lg*W«SiH-Sf»»s 



$^&®^M«£IHi*l£fa^M^Jjfa& OFDM iB^^myt^H, 

ttmmz^mfenmfctt ofdm «^atr *wm ofdm tfiHgi, #<ir£&T, 

18. Jntt«|£« 17#p$|ft OFDNflWsgS, £#*E£^, 
«S0T*Bffi&3Mfc, «lje^fifi OFDM ^WM^WMiS^^^gp. 

19. ^P^^J^^c 18 J9fj£n OFDM #ME3IM, &#tiE&^, flr&te&l&S 



20. *fl&fljg;£ 17 ffij&ffy OFDM ffii&ftfef$% 

21. ftlftfilS^ 17^W OFDM j&iB&g, £#ME^P, aS^S: 




«S0f«ttft$fc, MMFm OFDM ft^ttti&ffij|fi<jfflftti3g&£8|!. 

22. -fttt«4>fei£M*ft£BI2N£7G. #&«&Pl7GffiHifB&y > 0IR 

tt/£ttft£&7G£j£ti OFDM immmffitf} OFDM £#MET, 

e&^& ofdm ffi?££JkM'tij£tij2HBi 

»J«0r4fctf£llf, ^^0FDM^iatjf$M^^^^ o 

23. «#Jg# 22 0fi£#J OFDM £J9rJ£HjH9 

OFDM #^jgigE£$&ft*W^» s 

teffi&mmi%^5ffi3& ofdm ir-^fflmw^ii. 

fo&ffift&&#mm&toMmT%m, ®iEffii& ofdm nm&jmmmmtftiE 
9i&i*m*t&&&m,-&mmi&*M, xtmi&mmmminEtoffi& ofdm 

24. ftift^JS^: 22 j|fi£A9 ofdm MiN^ ( 

ttWifi OFDM fs^-ipm 1 OFDM 1 1 EiS^H; 

JBflrfc* l ££2**£]gKH**J?g 1 0FDlHir*«#W» l 

ummmw, i ¥${fc^mniu?$KHt*, i i is 

» i m&nm. &mmi&&m<&, n^mm i oFDM^-t^^B i s 



ttJBJftttfitft MSI 1 Wl, igiEPmm 1 OFDIiiMf$mft£tt£NR; 
teffi$ft«*«SgfciEto0fiB£ 1 OFDM in^Wm 2 OFDM 2 

»JW«» 2 fifi^U£M«^^J9ri£)ll 2 ofdm fe^temmw, 2 

IS; 

*Sig0ri£#8Ffi<j& 2 igmffi&n 2 OFDM 4ir-3to#i¥ft£ffl2£ 

#r&£&£8, suRftgitt, tt&tf%jima£*iEttft 2 ofdm 

25. &&*iJ^#22#n£WOFDMJ5?^&, £#ME^, 

26. 22 JJf&M OFDM MffiUte, Rft'fc&T, J3f 

27. $nfe*in^ 22 wiBw ofdm nmi*&, nw&teT, mmmfr&m, 

28. $0MJg# 22 ffij&ffy OFDM AftfiEfc^. 

isg^ffi&^l^^rcfflligto^i^ft ofdm fl-tffi^fali-^M^ 



29. *n&$|£$ 22 ffif&ffy OFDM »#'<E^^, Jfi&«£2m 

IS; 

30. mft«lS^28J9fj£g<jOFDMjklill^, £#tE£^, 

31. JPft*J5*29J3fi*W0FDllj»iB^rj£, 

mi&&n&.9. JsJttfcAflr^w*^i:(i f q)Wiwtt. 

32. 28 #Ti£|ft OFDM j#iJi:fr&, f, Jff$i5JF2MI, 

33. tatiLmm# 29 JJf&tt OFDM g#fiE£^, jftj&gJEMR. 

34. ja&mm# 28ffi&&}0Fdumffij]&;, x^fiEtt^, 

MiA^fWI^f(i,q), ilgiTO^q^ftflJ. 

35. £q&fljg# 29 JJfifiW OFDM K#MET, 0fifcis*#ll, 

36. $n&*J^;£ 24 J^fi£flO OFDM #MHgg, Stf&fiE^ , #r&3l 1 5&J£ 

37. -#XtftSf^A3l«|ffifi[WBftI#*^EM^^S^BI«ii[tt OFDM #f 

tiL&8H&teMfotom*3ffi1& OFDM ^^^m7t^H, F&.i&ffift OFDM {= 



^eS^WSKHitttt OFDM @^j&ftMi%to OFDM jfcWarSi, *4*«Eft^ . 
*t#T& OFDM «H*»1r«Mtf 

MMffi&m^Mmm^pm ofdm #^w«i7&£&t. rsL&tm ofdm m 

39. 1®tiL%m& 38 ffi&to 0FDN Mmjjte, £1T«^, -£iE^£Ti£ 

40. W^Jll 39j?fjtM OFDiijfcwarft, Brm%JE&m, 

41. *n&*ijg# 38 flfMltt OFDM !Hj|2r&, JJfi4MW* 

42. $n&*ijg# 38 #f3£lft OFDM M2f&, ^fiES^. 
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OFDM (Orthogonal Frequency Division Multiplex: 1E5£$J 

&&m%&&¥&mr®m®2%m^ijm, ofdm 
trftatt^aa^tt. zmmnmij*. mm ofdm & 

*T«M"H'££*, E&jJfc£/£ OFDM #r^. SI, OFDM fflr^t. #S2M 

Mtt*W**»jft»W«ffl$4fe. OFDM 

OFDM 3F5«#i£, ftl*tt&i9TC**tt$*rtt. ^#it^7U * WafcWTG 

-*r&, ±a ofdm f§^i&m^ip#fft&^, mmm^msm^nm ofdm 

Silt, £ OFDM OFDM 16)*tfr4fc& 

^sraj^^ii, & ofdm <5^&mfeM£^ftmmKftj&-^ttm<Mi. £-s-# 



&&%m&Hm#®7imm7tm$&} ofdm w#tf¥ n- 

32025 "OFDM SSttSEX^R^M^" + 0T&^ltt3tg. £i£ 

RTJi, ^HftiStt&^tt^lSH^^SBt, 17A ftS 17B J5f*. 

%®7t(® 17A). fi*. £j^tttt£i&XiBjWPfflPIIi*. ig&'ft&glsjft 
WW«»7C(ffl 17B). Bjfc, ^^l!^«^W^7u^/±{EfB], \A&&M 

tt^myb^yttt, ttaTiit**^. s ha *os i7B +w*4«»#£j3*;*£ 

1 BWJiil^-^ ofdm MiR«EX*iftt4i5r&, BP€£ 
ft«»fiBt3W3tiknt. -fepr^^^Tc^W, ^^tu^^/Jno 

*£BJilttJil 3 OFDM A?il£X*WiE#&, 



atM. *%wm% 4 ofdm mmmximmtt, bp$@ 

fflno-^Kr^MIQMAnftlBllTcfiAn ofdm ffi^gtfrmitt ofdm ftragc, 

& ofdm flr-s, JS^ftj+iftiStWttJ+ifijffiflijeaj; ^Ebiftj+^s^ 
»*£tf**W£*»*r*#w*4M»» *««#aJW«$H&, ofdm fir 

&£f*t£££j5 : MVjgRt, ^0FDMf|-ta^T#m^»6<I#M^^BPo 
&l±#ri£, «Jg#£!8J& 1 ^Tffi, ^^JijA6<jOFDM<=-^6<j|5l^{i7u^0t, 

8*ftttttB*»»feii«h tb'^attr ofdm W^HUI, Kr»7nfilTtt«<h. BPRi 

ife#ii2 ftW±B*, $#iR$Si£&@: ft OFDM H*jSi&R£X#fttt£*B 

ofdm ^^m^m?*^; ttJR&tt*:|flJ|ljftftffi 

mm^m, mm ofdm m^tommmstfymmnHEa-. ®mt*t&&®, &m® 

8. *JE»AWOFDMfflr^W«*tt;il. ijifc, ^2W, smi^rM^ 
&. #Bl«ix£fltX5M*jEW OFDM ffi*ftfl&iH-g&, 

*flr» 2 RGLtBt. »«V1N«EXZ^Ifii « OFDM fi^iPHS 1 OFDM 

H 1 1 ftB 1 IEiJUMS&fttt-?J?$ 1 OFDM fg^ffi 

mwm i m&i$; mm 1 m^+^si^^^^^^w^ 1 ^it» ; 



i ^vcmm^m^, mnm 1 1 «*««3sw 

3NJ£|! 1 OFDM tt^JsHS 1 Si&fi|Sgttttflrettffi£. 1 OFDM f§^§- 

toW7&je*h &j$sfi i nm^mmmTt^m, 1 i u 

umm i 1 ^ieis 1 ofdm fe^gmsgft 

35 i »^iesp; i mm&jEtoftm*M*giitJEfa% 1 ofdm^ bp^ 2 ofdm 

fc^SiSa 2 ^£5£#&lttJg 2 &iES0; fcSg 2 SjBf»SiB«H&^ J§£ 2 OFDM 

tt,gP; mmm 2 to^wpwtow^^, gn 2 mm^mmm 2 

MisUSP; &M£J£flmgftft7G£*t, 2 JMMft&ftg 2 &}#gP; 

UMW, 2 &#SP$&ttftlil 2 ^jGEJg 2 OFDM If-tM^UIMft^ttSfS 2 

mm+iEtot tiwm&mM, *m 2 ofdm in^mfemw®®.: m&umvt 
3e&sp, tscj»*3few, xt4j?fa*» 2 mm®m®ftmmi&iEMm 2 ofdm fc* 

£isg 0FDMfs-t^[W)^fii7cffi^mf f jg 1 mK*jE«*iEiR*{iIt. gft, 

3 um*. &m 1 ^rffi»**«ii±, pjif}jflTi£&jii: iu^fm 1 
EWttiSfcAf&^jtfi 1 *^. Aft. ^^r^rBj-^^^^^^^/s^iir^^ 



OFDM m^tt&m^tottX®.; tift^^®^ , it#*S^#M^ 

mmn*%wm 9 io urnm^, % i rm s ^®^^^*it^, it 

#^A-ft^^a^S (i, q) fti&Ztfe . 

&#£0JS& 11 *Q|JI 12 3rM#r^, |7M8 2r®tfj*a3:Sis#lf|5, M 

^A-fi^tfjg£M(i,q), j||:iTOqf» 0 

15 3rm#r^, ^ 3 i ^j^as, ®A&#fem 

]m±?m, &%*%wm 4~at is fasten i uffi&mtoT&m 
f^: is^A ofdm m^^w^n^mytm^m^, umfemft&m&ttt 

+ . 8P«ft«»S1»ttllt»3Ktti, OFDM ffi*ttft7Cffl?tt*<K BP 

mfatf) OFDM ^-t5S^Tj|?^6tj OFDM M^W, Xjf OFDM ft^itfrfif S 

^ffi^SPJi^^^^-^ OFDM ft-t^^TC^B^, ^^^SiH-^fiPXf^Wffi 



«to*8&aMfc. mfe®M.»Y&&rtm®fetttitm, m*ti%tt. sine 

ffiWBfc#«#E££>MI£Wtt«W OFDM ffl^SMrllilM OFDM mw&w., 
ofdm ftr^iSfi : M!H-$lftMMiH'Slfe«t /^^M^tgJBI*] 

ftferttt%fetftti$*mtt®mmmfeB; mm^mmm^m^m^m^ ofdm 
ofdm HJR4M, ftsa^awtt^-fb. 

Ji^^MfH-^^B^atJ^^Bt^^, tf3$l&£Blo ft life, 17 BP^ 

i8^mJAm^m num, «g*s&^t, «^ofdm 

fe&ft&ffimttmmmKn&w&&tftttifetf^ffim ofdm fs-^min-^ 

SUA. E&Jft, £3gl8#ffi, i7&ffift^$ffijf&. 

ft*?, ^n*^BJM 19 2rM£n^, JR 18 *ffiWft«»S^fA^jE», ft 

i£ft0, £d#£bJ2I 20 armjSff*. m 17 55rffiWMB*S^», *SI80r 
ft#, ia*%:wm 21 ^ffi#r^, £jg 17 2rffi*, ftlgfate^ 



*&wm 22 *ffim-ftrtn^ttmMizwfcm$m7i, #&%&®7tm 
W5m&m®®i&to&%m7imm&) ofdm m^m^fm^ ofdm 
t&ftT&$m: & ofdm iwm%Mmw®j$L&)$m; mmMmn^in^mn 
fcttMtzm; mffi&sfr&ife, &m ofdm m^mmyt^mm^mx urnm^ 
n, ?*±&m%%mKM®®'®fetfM&m; &m®fetf, *t ofdm 

*%W% 23 ^(IMIfl 22 ^Elfl^Tcrt, m-foKm^MM 

M^ii2^W±0t, i^^^^T^^: ffi OFDM £ J %mi&mfe%W& 

fo$m-, fc&mm^^ ofdm Mtemmnm j %wif^fo# 

&MM#m; umuw%mm&&}m^%, ^je ofdm m^mm^mm^p 
m-, m^$t&#m, fern®^, Mm^m^m^ ofdm in^mmmrt 

*^BJH 24 JjffiJAMT% 22 ^"ffi, ^E^^Tcrt, 

2#m±I#, ^^^j£^T^^: ^OFDMfs^ip^ l OFDM 

ofdm {t^g^m i mm#m-, mm i ^^si^^^ff##^is^^^6<j^ 

ill i 

$im i ofdm m^^m i mB$mMMM^®tt%, #&mn i ofdm ft^- 
i «*«g, i ofdm tt-9j§ui&ti£ti£Mi; 

feJEtoM 1 OFDM ft-?BP$ 2 OFDM tt^jS&j* 2 ^£5£#&lftJil 2 Mifi^H; 
£31 2 fiiSMjBEfin«#J9l» 2 OFDM ^tifgftH 2 2 « 

*^»+*»^fff«^atj^w* 2 ¥%)it$m; mmm 2 ¥%3it#mtQ 

«^ 2 W#Wl2i^i, {#£312 OFDM {g^lft 

MiW^! E&B 2 OFDM & 



fix. EHfxtB»Af*^»fi s «#, )Am&®&M®i£tt&&mwvftmmB 
x, rafl*xtis»A#r-tattf«^. *iit, &®pmm&fom]&mw^mMm 

«». 1m*%:W% 28 #®#r^, jn 22 #ffiM«£#*fc»Tfc#* t 

^^w^WTcttwwu^w^ai, nirx^n^fiircffin^i^^ ofdm 

*I*£Ejg 29 2rWT^. Jft 22 ^ffiWft^^^TJlJ^: ^£-5 

«#. 30 31 ^rffijjf*. H 28 *p 29 5firffiWg|F^», is 

gSlAfs^ffjg^S (i, q) W«S*M* . 

*P#£8JI& 32 ^ 33 XWffi*, % 28 *P 29 ^®Mit#^, MHAft 

34 *P 35 -timmffi, 31 28 *P 29 ^ffiftSffiHI. &»Afc 

^»*^Hjm 36 ^-ffi^, & 24 ^rffifrtjm 1 M&a?m. mm&xi 

ttttM ofdm fflregtfrttwtt ofdm •efi»T34^«. ^-ofdm^^ 



&WE»#«#K££>hBI£BJa«tt OFDM fe^jfrfrttHM OFDM #«2rft, 
•Bfi«TJ4*»i X* OFDM ft*ttff*£iti-g&ft£*; j*£-*5a£*i97G*H 

*: tt&$£ttfi&J? OFDM ff-f tfj^TG^Itf, OFDM -ft^fHt MBf£ 

39 ^IMIf^ 38 3rffi, *&afe«Ti6^«i Mttti&tt, 
$P*^Bjm 40 ^fffiJ5f^ f g 39 35fffiW*iE2MI. 

B i A*^mi$lfi^AlrOFDM|ViRttXA(|IOA4SB. 

B 2 Jt*g£3§ 105 ft^m^tfl&Mf Bo 
B9 3 JtlR^S 108 fi<J^f£$HJ@ 0 

B 4 ftttgjRti>ti£«£# 112 SSbft-H^FWttWB. 

ffl 5£%$fl*fl>iti&ft£« 112^-^M^WiftBJffl. 
B 6 £ifcijB»ttifcj&*££3& 112 ftoft-+W=?Mi&W®. 
B 7 £&Bj$c#nft$^«£§§ 112 zhtt-^mTMVtW®, 

B 8 ^^^BJM 2 OFDM *?Uls&Xfafa$;|IB . 

B 9 «c£gBas'3 ofdm MBttXadMAffB. 

a io ^#£Bjjg 3 h ofdm m^M&w®. 

B 11 ^«BJ^ 4 OFDM IKiHgXftJttj&fEB. 



m 13 &vtwftm%wm*+i* : <kmmmi*. fft vm^mn^m^ 

s. 

® 15 %*%wm 6 ofdm MTMmwftj&m®. 

® haw uB%imj*±£&&ttm&%wpm&Min j %&}®. 
(n i mmm&) 

Pm® i~®7, &w*%mm i%MM&tooFDUMmmwmMTMjj%:. 
® i i ofdm mTMmwttfoj&m®. ®i*, mi 

&«&#J OFDMAf^^S^M: A/D^^101, iE^^^i 102, 

tH-^m^ 103, ^^t^i§ io4, mTt^mm^^ liu ^Tc^^f^i^ in 

M^mnmmm^ 112, 108. ^Bt^l&# 109, FFT ©££3§ 110. 

»?+«jfit«je« 112 io5> ra^«7cs^» io6> m^m^w^ 107 0 

^ii^s(*B^)^iiw ofdm 
iMi»«£3ft»Air>fi§^. ofdm ftr^a i6 0rattflr*#ra. 

»fiiR-*»«*ttmjt 2'*K±ii#wflf-*. m^m^^LT-^mmm 

£&/&*$#J OFDMff^A A/D 101 oA/D^^^ 101 fcffiAM OFDM 

fc«*rtwraj*Htott^flr-s. lE^tttts 102 $&a a/d 101 mm 

^»AtfesmsiH-&&# 103 «m7c£Btn^« 111. »x£ttn2P* m & 

*w«^jsfff»ra(wa»7cfflfii). fttt*mi>f-£&* 103, mmmTtfem 

-10- 



mmMiM® 104 miM^mmaf^^ 103 ^am#bj«& 
iEX«t«[* 102 &&tt£*tt-?ftA;ti£« i05 o m^mjt^m ioe ^ 

HttfiJB. 3R£»7G&£« 106 tttoRnfl#tt*tt*&3&. BP, ^5fc£# 

Rraaami*fit#»ffir^4n^«7c«^.' 105 mAjEx&m 

* io2^tbWS^-t-^(sj^^x;a^ i06j*£ttRiH9^fliHg-.*g£* 105 

ft*® 105 RT$BS 2 JtfssMM. S 2 + , fc^* 105 
M*«&SS 703> 70K tta[|»£lH-£XM 702o JE&ttM 102 ft 

aW**ffif^6tta«MiH-28!lfe« 703 3i&3§ 701 fcftig 

fcM»H-$»« 703 5Kjft»HI«ft||^^n^{97cft£« 106 j*£MJI*n$ 

wc^ssi. 701 +ftmmntotottik*nm9\-&&&a 702 * 

^ilMMlH-^^^ 702 5tfeJK*£lH-&&0 703, ^ffitin«IMMfc* 
$JJSU EM, Wfflftjl{"im<H-£&3& 703 ^9ftitfl£iH-&$«« 702, #m 

701 ®&®in^mft®M.»Y&&&. ifcwtttta«aiH-35*» 703 

itf»£iH'$M 103 ffcffi, fttfci£#M*f-$&S& 103 ftttnft-^ftAHIM 
701. pr^/jN^7n^H^^I^|§ in 

107 ^a*b*s§ 105 aawtt***. s*iStt£&ftM 

{6£*Q. ft*H» 108 ^AJa^SitUSS 107 isgittffi^fi, smfl^Si&fir 
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^ffl 3. ^^AS 3(a)M*W««'^«ffi**Bt f 108 XTtt*B£l;Jt[ 

ftMfa&itj^o &ft&*&jfi$$ft9MHB 108 4». *jfl»m*R#&tfijg*E 
■feB®&MB&afom&ftmfri]&, tarn 3(c) ff^, ns%m&m#Km&m 

«^^Rrfta»Afl<i«^ffi^*^**iiw>eBt. £H**i£# 109 

£WI^^7Gff*&(5fc&7)£ltt, $IAFFTffi££2§ 110 o FFT®££|§110, 
FFT aM. SiSW#ii«W^li7CB*RI©. HP ft #> ft II #15) 

s»w»«7cntraa, jta&ifl. hm. ^^Bt^j^^ 109 tt'aittiftii^flci 
m&m7tftife(5&&T)fett, m fft no *smm&feft&m&ftm 

tt*. WS4-S7f^J, ttWW7G&&fH#» 111 WAfltf§&ft. 
&M, &@ 4(b)#r^c, ft^ftiggS 107 ii^Wm^-^|5]^©7U^^ 

W«Jg* 109 4», tta«****A**ttttERI A IBBrtWftaftWift^ 
^^tc^W, JH OFDM IVillttCWXft^jRXIiir^^AicraM^Ftt. 59 

^^w-^^^(5(c))^a 0FduM®mwm&}te&mft®ftm%&. Km 5 1, 

i*Bt. 5(d)#f^, ^^*5s^H 107 i5^W^^-^|5j^7C^^ 
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HUMo 108 (U^fBjPS^B^fBjaBP^WfSJglR^^^s, 

UOttSIS 5(e)0r*ttEfil B ft**ttft*MMB£S. BI. MftlE^^Jg 
IS 109 a2*«$MS*****ffitoEPi] B £BWft*£Rtfl^«7G£iit, 
M OFDM IVIR«ECi7XMii««li7j te ^n7crq'Ftt. ^7C^Bd-*»*Era 

S 6 tf^iB, j.M««(BB 6(a)) J^* 1 mm 2 £&»(B 6(b) 

#(c))5S3>h»^/8MW*J5ftift(ffl 6(d)) HA 0FDMj»ft§g2BtA«!ffi^S*nfR 
4MB**. S 6 1 SIi£&ft&i£#^AI£i^il + £Jil 2 3iig&#J 

»*t. $fl@ 6(e)^, #£l;jsg4* 107 as#W-£jfc3fci*|^ii7C^ 

W*^*. 5#S#*%¥rtltfclA<Mitt, tt%££ft&tt*tiriEK.g 1 jiiiE 
&ffj^mr®*n3l 2 jBEiSttttdftKrif. 108 «f . (UBPraiffiitRjt. gp 

*MWfflft. *R#^if3:4Bt, f#HJE -6(f)JSf^lsn c 3r*:fcMIR$MB£ 
ft. iffl 6(d)pr^q, ^jSlSS^MAKf^lQHIfMfiaStt^ 2 Ei£&)/*£ 

* 109 »«#******4i«iEW c «art wft*siit^w7csw, 

H 7 4>^tB. (ffl 7(a))^lEig^(@ 7(b))2 <^&ftj 

^»(ffl7(c))»A0FDllj||Ti«aWtt*^*^^ffi^*. |7t. ¥3£ 

bube. a 7+, mK®r^mto®ft\>m%.&7rs 0 

aw, turn 7(d)^f*, ffi^ait^s 107 ggft^/M^H^ttHflr* 

mm 7(e)m^Km d ***wir^«^*. ^b, 109 

+ . W*«^«^*A**ttWEraDmBrtWff«£WAW7C^Ht, OFDM 

-13- 



108 *5£/8ia*T±&S 3(c)j5f*W*jSW«^»W, *n££ft 

108 ffl«^ntrag«^±igffi^j|(aa 7(d)), ihu rtw^u® 7(00?* 

*n±#ri£, tt«*£J»£ l ^jtt^n OFDM *1IVgMil1ll3r&, 
»AW OFDM ffif^^HWWra^W^-tWffi^*, Hffi&a#Htraftft£j* 

*J*. » 1 OFDM «^g*n#tf|2f j£, BPfi%#iS*j&4»tt 

(JR2gjRft$) 

#M 8, 2 «^JM OFDM ffi|gX$l*ill5&. 

H 8^^Bjm2^^J6<jOFDMAfiS^2W^^@o @8^, B2$ 
ttflttOin>M«HlttX6«i A/D$&*101, iEXtt*» 102, fettttMUf-g 
&3§ 103, ftgft j*# 104, &7G£l#RI2ft& 111, % 1 207, £ 1 

**W*«-207 =JIWjt£iS2§ 201, 202, ^F*&ik* 203^ #f*jg£jsg 

3§ 204, &&H 205, mm^JE^ 206 o 

JPffl8^, * 2 OFDM ££±S* i gJfeftSft 

ofdm ira*x±tt-2MMR* i 207 ffiiNAM. i 

* 207, mmmAtom&myt, m^mmmmmmi^m, x«aMr*jE. m 2 

mmm^ ofdm mmmxtox-zmd., h% 1 %mm&® ofdm irasxtt 

102 $*wai0ffir^^«i»AjEig« 201 202. ie^ 
202 102 »mMsvfflr^^j£is» 201 mir® 

BPRIM&@XftW*i9x**tt*tt4t*. Bjfc. Ulfc^ 202, 



^flr-sfitef^tttefca-js. mm, m^mmm® 202 ig*to*Bftiifc 
ft. ^m^mm^mmm^m). 

s§ 201 fom%.%ft&tt%}%in j %m 1 ^^w^#^o m#®7t%& 
3§»^a«#m*r3j n, si*, 202 ^&mttm&Bm&}fa®.M%L 
¥^^203, m^Am^ 202 ULnm^m^m., 

SiP^TOo &&t, 203 RT^fEigSI 201 i&£ft5£#$fcIx|H]fi<j*I 

&M£;l:lft¥*&&^o 6jH:, £¥±$J4fc3§ 203 4», #&®£5£#(5JM¥#*B 

&^$2in-fc, JilU OFDM )S¥^^gprWi«M^^^lffi^r^^# 0 
ii#^ 204, ffi}A¥®ik% 203 ^mMntefamiZM;, is^Y^MM^ fi 
^MlEtUCtan- 1 ), *ltk^¥^^^ 0 ^^^is^ 204 ^nMM^M 
fi-f fa&#3& 205 !rti}o &&3S 205, 109^|±}^IfJ^^^j 
«'J, ^^AW»^j=-^, iaW^^B<J^^^M^^f»J®WiEI§ 206 

^TC^^MM^TgW^^iE. m^feiE® 206, 205 

^^m,mn^m^mnmm^iEmm^m^^^mm.^^ 103 
^iSffffiMBt^^, 104 *mm. sjifc, Mg^si 104 m 

n±?m, 2 mmM&to ofdm ^^^g^^^rs, #± 

iws&w*^, &#®M^®tt&m&mv\-nffim : %m, ^je^ah<j ofdm 

m 2 £m^&a<j ofdm A?^^s^^^, &±&m 1 
\-mKfettttz&jE&MmiMm&} ofdm f&*aMr«miH-3Efc, pm-^$iii5 



<» 3 $im*) 

#jr9 9 io@ io, %,w*%w% 3 ofdm niiSECffniii^rft. 

n 9 M*%wm 3 $jB£^n ofdm mm&mtommmm. S9^, m 3 

0FDM#iJ3&S&&: A/D$*»101, IE£tt»*102, tfefttfS 
103. ft£flHJH».104, fS7t;5£ltt|I]^2§ UK $ 1 MM^S 207, 

m 2 mmm#® 310. m 2 mps^* 310 awe5es 301, 302, ^ 

Eft* 303, 304, 305, *l&3§ 306, &X<HitfsJt« 307, 

£Ht*|£# 308, $WfcIE« 309. 

9 jff*. m 3 gli^&tfj OFDM jKiHSeXftMAA^E±i£ll 2 

&&\J OFDM M^^S±liiPm 2 ^^|BJ^H 310. 2 310, ft 

2 OFDM AURHMttAfiPI. »*»^»J«. PftiPffil^I^^, 4T 

$iFAm3$M^^6<jOFDMMi^^Sa<)OFDM^-^^5«:^^a 10. S 10*. 

^ i M.m7tfeftm#® in *o3*i i mmm&& 207 ^ffliflisj^Tc. ihj 
^^76 2 £j£ 2 flfnini 310 t¥®Rtom&m7to 

3 mt&M&to ofdm M^st, $&A_ti£ ofdm m^, -gitmnp 
lit, Rra-^a»ra^«7ci 

BIT. #jB%iiajR2mRl^«3lOM4-ftA^. 

iEXtt** 102 &&tt£*ffi*£jn»Ajg£tt 301 *0|jl&2§ 302. 

^W^^Tcat)^^^. 302 iGiEXftSftS 102 ^tBtfjg^fs-t-^MiS 

2§ 301 £&ft£ttffi*ttX£4E*B£, ^^^#fa]fftlffi^^#(ffi^ 
SIS), am, *n±#r&, K^ra»ftiglHlMW«fi7cfir^«^Wf|f-^. B 
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jfc. 5±ifc*ft* 202ffiE, fH&3§ 302, ai±«*Si»Wfl^^S»W»R 

RT»SiS# 301 1 E&jft, 302 

|5I«ra*»fiMJBtkl^^5i7c 1 Mi«xffiRJlHtfc#MJQXl£. JHtt OFDM 
Mtf§£E^*, pT«iS^ 301 W3R#»d>. rTM«£*MtJIM. *rHCRI 

^fi^TC 1 ^IfJ^TU 2 ffcfc*BH»JNS*. JSBt. 1 207 ft 

201 fommm%ftmm7t&}%:¥t&, wmmm^^wm^^.m^ 

ft, MMRTa-^tl*«!*«SE«i3£«l«- 

303 I^^^A^S^ 302 3e&i?*g&^* 

»*r, 303 vmnmi&m 301 $£ti5&i¥ftgHtt*B 

*W&tt&lfe*«). «*«Hi£jrS 304, l&Af^ifclS 303 

304 *ftttg*«&4refitt&S 305 ^l±}o 
3-2fi5, *fc&« 306 «&«&AUI&S& 302 ##ltt*9&;g£:fi, *fi£*B 
&***Jiqia¥»*t31. *£*t{£iI3» 307 ftA&*t&# 306 ¥?i*t3i±ffJ 
*BftH£S, 308 HAttXtttiSir* 307 

SjH:, £b*£iJ£3§ 308 
«&3§ 305, |EjeBt»S*3Q8»ttjWRI^Si7C2 W»7B*»J. «#toA 

tt«**an»*. ffl£f*ejE« 309 ^ihuw^mm^mm^o &&&&& 



®7t 1 R$t%®7t&}ffim®iEo **HjE» 309. 305 ftftftftUP 

-ipJbJ9f5sE. » 2 3«|s]^S§ 310 if, EH^HBiTG 2 jttfif«4M!*IEWS# 

fc*. fcASiTGfcttHtlHS HI 1 «¥P?I2M* 207o 5^7C3eHtig^* 111 

^* 207*fflB**ra^»7c2lliE«*WRI*»7C l. »— #«ffJIUM*iE. 

fflH^»7C l »*f***jEto*flH»*. *tte*«Mi+a5** 103 
fr^&JB. £&fgft?i30S& 104+JKiH. dufc, i04+«a»a*«. 

5Hi«wl«flMB*lir, «^2^*IeJ^310 4 3 ^iE®*^Mo 

$ 3 ofdm mmmmftM®x&, £±*£m in$2$ 
#MS n-ffl 13, mn^mm 4 ofdm mw&wftwn 

niift*ft«*4$tfi^«noFDMMtHttXnttAfiiB. ant. m 

4%mm&® 0FWMi%mR&ft: a/d$£*ioi, jE£&a*io2, 

S*«&3§ 103, 104, ^TC^Btfil^ 111, J^ttr* 801, 

&&*f£3§ 802, S?£i37t££2§ 803, ##(PC)il%«ft 804, *B<Mtt,i53l 
f| 805, fc4S^ft£« 806. 

11 ffi*, m 4 OFDM ff«|«ESXtt/ftft> £±*»« 

& 1 ft OFDM l!il|ga±J||jnttfllrS 801, #i£Sfr&*g£8 802, ^?i^7C^ 
St« 803, PC 804, *8&£4fciE*« 805 *flffi<i^t£5£8 806o 14^ 

flg^&lft OFDM iiitKIt^I 1 SKIt^n OFDM ftUgSttttft 

ttra. ***m*j*. mmm-m^, 

$&A2I 4 &J&£^&61j OFDM #MH££ft| OFDM ^tote^^S 12. @ 12 

+ . l*3^«i7G**57G£lttfi^8 111 Rm 1 #M£I^8 207 1*3 2MB 
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ti, WMT&*mm% m. 802, mm^jt^^ 803. 

PC ftM 804, *B&$ttit#f§ 805 %}®mm&M% 806 tfjz&fto 

fft no, fatt%mm#mKmmm7tfetf4n^, fft « 
ft*. ftfttttfe**m»f-&&s 103 i^w^u*. fttt«i£iH-9sM 103 « 

$&/M*fflr?. $jfe««*^r^w*»7c, ttA#*# 801 *o#i£s&£*i 

£S§ 802„ 

*Jtffi7C«4# 803 /*£Bfctt*»«i*W8«ft* Xref (k) . 

803 mtaWm^^^Mo BP, £#f&%j$*M#^£&;gSfiM 

AftiH«W**«i7C^jS[^Wffl^ffi|gW#r^. aili£dJ&&Wfg*/ £c £ 
fs^-Xref(k). 

ftm*&m%m 802, tt«£»t97Gft-?, E&Ti£¥&, m^mmm 

««C*llllIWfti2lttS#tt^*J^x(t), r(t)> h(t),aiMMT^I. 

R(k)=H(k)XX(k) 

^t: R(k)> H(k)*0X(k)##J^ir(t), h(t)*Dx(t)tfjf$S»«&{tL 

Aft. *n*£aMt*X(k)AB*HA<J. W|nrAT^«lfeft«ltte^ttH(k). 
H(k)=R(k)/X(k) 

Bro.^»*S«g*802 f iii±fflai*»^»^#803/ te ^Wfir^Xref(k) 
l&«{|^lftg«^7nltt{f * Rref (k) , PT*l£#a!8&@#£ H(k) . 

«^i3s*s«»»wft*ii7cws33n&-^, ofdm mmmmm^^mm 

7Ctt**«^, Xi£«ESID OFDM &CHftft&tt&$tta#J£, Xdata(k), 
Rdata (k). H' (k) , ^F±j4Hff. fT^I. 
Rdata (k) = H' (k) X Xdata (k) 

H'(k) Mm&1&*&G& H(k)ft««f9xttMfcflr* Rdata (k) , pT 
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mmmftmTtMfiimin^ xdata(k) . 

801 ffi4*2g*&tt£* 802 ££W#i£J»€M$tt H(k)»ft«n7C 

&tt&ffi*%xN. ^wmmj^^mm, w^sh*^/*^ 
hm. ^mij^^ fft »«-9*iriBAPi^n7ctt«iiit». M^m 

Si L^#^fa]^ l «¥&£J5ffl if XtiMHratt H tf^^Wtf. 

*tt»lt**XH. Mft&gStttt l *3R«Wn<I T 

ftfltfflS. Oixt), m&&ft&wm%(MXV), 

R (k) =H (k) X X (k) X exp (- j X 2k X k X At/N) 

5t + . N. K, At #8J^ FFT jfift(Wtt«7CffllHn^ft), BJtt&gl 
FFT W^ft^tt^. 

ftttflj^- R(k),£±5S«K FFT fiM^fl«l£Ht«!£At Iffi 3|j|2|tt*g& 

R' (k) =X (k) X exp (- j X 2k X k X At/N) 

iMWe^l^i, »«*-»X(k)«fi', «£*B£»l**K(k=K0, Kl, Kn) 

2U£#3?5X(k)£a*qa<j, @M. ^Mf « R'(k) W*tl*(k) ftTS* 
(J)(k)=-2KXKXAt/N 
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%%mtt*tT&§>mfc k wmms. fft m^-m^w 

PC MH 804, &%)®m 801 ^itt&iftflHt, &ti}^o 

MMHfcisglS 805 $r& 0 *Sft£ltiH## 805 X^mtt®., 

#^5W&ftt*B&£#.go ^^#Wffi^^lfcSlRjMM«^l§ 806 $&tH„ 
MM*I£3§ 806, m^#iH«i7Crt^§!j^ k W*Bft»fc*, *££FFT® 
iffi<J^Bt«iAt, i£*fc£ffj£!tt<g§MAt [rJ FFT 110 tb . FFT ® 

£«110, tt«$£*HB£At, H^FFT^ffir^W^^Ht. 

*fl±#T&, jg&#£BJSfl 4 ^Jfe^W OFDM )S?iJi^gft#M)|2r£, £_L 

s. atr ofdm sir, ^^#m§«#^, ««#isma^$. 

*ft. £ 4 ofdm M«|«E»niKlil^-ft. £jg l l ft 

&H±t»-F*£&£: BPtt3KffM9%ttHllf. t!l^£«^7Gp^&<m 

(B 5 

FFT tffflrett£BHftg, •&pT^T^B 5 £tt&£0r?j*&fr*jE. Tffi, 
#JRH 14, %W*^WS5$jtt^fi«iOPDMjKiN«El^UI^. 

H 14**^B^m5^M^fl<I0FDMi6f1i|^gfi<l^^@ o ®14+, g 
5 OFDM 4 OFDM MmmW±MlM 

#&Sfr£^m&iE* 901 *P*I&ii^*|£3§ 902o 

805 ^±&£Sg^& 4 R#, fcTJSf 3t#**f^ BJtt» k 

(J>(k)=-2;iXkXAt/N 

*B&ti£«£« 902 ffii£*sftM<j>(k), $*rT«i5ll^»jeffite'«3£ 

P(k). 

P (k) =exp (<j> (k) ) =exp (- j X 2n X K X At/N) 

^j»e#AHjE* 901, fcmmfrjjjig pm s ±j&mfew ft mft®{=i 
AH(k)**. *#*jEW^as»e«rj&Hp(k). 

Hp(k)=H(k)XP(k) 

iSgjH 801, Jlift*iEftf*J&ft&40rA H P (k)»«Hkfif^ R(k),xtftift^ 
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*RCk)«ff$|g<=R»(k)). 

R (k) =H (k) X X (k) X exp (- j X 2ti X K X At/N) 
R'(k)=R(k)/Hp(k) =X(k) 

iSM> £»£ltt£lttti§^At »ifi^3R#JflfflBt, ftRT«ffT«l»f^. £ 
« FFT t£f££3§ 110 ^ FFT tffl^ttj^fcltf, Rfeftfam&t \£%W®m 
'Mtt. ^fttt&*&tit&*jEa 901 &tfff*8ft&ffiAtt*jEiftft, gfttt 

iE^flt^^At §|j|fi#j;fSftj8|$f . £/g FFT W££3£ 110 ig& FFT ^fg-Sfftl/* 
4«BtW««T. &RTSEc^/£«iB}|g^# 806 $$gi£iHlf|tt£|tf , <£#i£ 
901 Ift, A^Rfi«AHJE« 901 U&iE FFT fffc^fcltf 

*n±0?*6 . Mil/8»$tf!2§ 104 801 * R'(k) , 

fft fir#r^^Bt«jiAt -fepi^B 6 £fo&&m*mft&]E. t 

6 &mM&&} OFDM j#Wi£g££Sil 4 OFDM *«gS±?;jt2Q4Btt 

««JE£* 902 *P*Sft|£lE2& 903 WtolMfy. 

te&&itiz%:& 805 <=jjjl 4 &«&|W]#, *nT0r**;fftt?ffj<Rtt k 

«f»(k)=-27iXkXAt/N 

P (k) =exp (({> (k) ) =exp (- j X 2tc X k X At/N) 

801.iftjlffiftjgft&ffiA H(k)&gifcfi 4§- R(k)atT«i&<»^ R(k) 
W^(=R'(k)). 

R (k) =H (k) X X (k) X exp (- j X 2n X K X At/N) 
R'(k)=R(k)/H(k) 

= X (k) X exp (- j X 2rc X K X At/N) 
*Bftte« 903 tt^ft* 801 ttttft$«H£i|fctt? R f <k>&fttt&tBtt4| 
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Ht P(k)fiMBft»#. a^ttftiljE. fcttttttfi*. pIMt«i POOWfi 
R" (k) =R' (k) X exp ( j X 2n X K X At/N) =X (k) 

ta±mm, a£tjgft««ra« 104 801 m^mR^^iE 

£±i£3& 6 ^MT^*; fi$!U3E3l 1 OFDM j&i^gg 

±in±*&*« 801, ftiSllffiiJgjl 802, £«ft7G&£8 803, PC ftM 804, 
805, 806, {#ttlft&4tA*jE* 901, ffi^ii 

H*l£& 902 #I;f§&£iE« 903 ^^Wttia^ifeBJI, 
•fe "TtoSII 2^13 &j&g^£6<J OFDM ft?iE&g. 

±i£jg i~m 6 £«&f& ofdm MW£Wffim'i?M&ft>T&n, oimmw 
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